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SeisTool: Seismic – Rock Physics Tool



Consists of three modules, each with three programs. The analysis and modeling modules (SeisRp and

SeisMod) are based on state-of-the-art rock physics relationships. These support the reservoir

characterization module (SeisChar) in which parameters to compute reservoir properties (f, lithology and

fluids) are estimated through linear inversion of attributes computed from well-log or synthetic data

SeisTool: Seismic – Rock Physics Tool

State of development to October 2019 Dark gray buttons correspond to operational programs

SeisRP SeisMod SeisInv



Generalized exploration/development workflow 

to estimate reservoir properties



• SeisRP

• Computes reflectivities, relative

properties and absolute properties

• Generates attributes from wireline or

modeled data at well-log or seismic

resolutions in depth or two-way-time

• Fluid substitution. Different fluids and
saturations

• SeisMod

• SeisChar

• Utilities
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SeisRP: Analysis at well-log resolution

Scatter and log plots of rock properties, fluid properties and
reservoir properties. Byproducts of the “Well-log inversion”
can be displayed for some of the rock physics models

Rock properties and derived 
properties

Some of the 
fluid properties 

available

Byproducts of 
WLI for some of 

the models



• SeisRP

• Computes reflectivities, relative properties

and absolute properties

• Generates attributes from wireline or

modeled data at well-log or seismic

resolutions in depth or two-way-time

• Fluid substitution. Different fluids and
saturations

• SeisMod

• SeisChar

• Utilities
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SeisRP: Analysis at well-log and seismic resolution



SeisRP: Analysis at well-log 
and seismic resolution

Upper two images show 
log and scatter plots of lr, 
mr and Sand V/V. 

Depth domain and well-log 
resolution.

Lower two images show 
log and scatter plots of 
rel(lr), rel(mr) and 
density. 

Time domain and seismic 
resolution.
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• SeisRP

• Computes reflectivities, relative properties

and absolute properties

• Generates attributes from wireline or

modeled data at well-log or seismic

resolutions in depth or two-way-time

• Fluid substitution. Different fluids and
saturations

• SeisMod

• SeisChar

• Utilities



Reservoir fluids’ composition (GOR, API, SG, salinity)
and environmental variables (pressure and
temperature) are used to compute bulk moduli and
density of fluids.

Properties for three fluids are computed: in-situ
hydrocarbons, replacement hydrocarbons, and
brine.

Depth variant or constant fluid properties can be
computed

SeisRP: Fluid Properties
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• SeisRP

• SeisMod

• Forward models well-logs (Vp, Vs and
density) for a given set of effective media
models, volume fractions and moduli
densities of constituents

• Estimates moduli and densities of rock
constituents through non-linear inversion of
rock properties’ logs

• Computes rock properties for perturbations of
the in-situ reservoir properties

• Based on effective media theory. Minimum
heuristic or empirical relationships are used

• SeisChar

• Utilities



SeisTool: Seismic – Rock Physics Tool

• SeisRP

• SeisMod

• Forward models well-logs (Vp, Vs and density)
for a given set of effective media models,
volume fractions and moduli densities of
constituents

• Estimates moduli and densities of rock
constituents through non-linear inversion of
rock properties’ logs

• Computes rock properties for perturbations of
the in-situ reservoir properties

• Based on effective media theory. Minimum
heuristic or empirical relationships are used

• SeisChar

• Utilities



SeisMod: Well-log inversion

The image at left shows the modeled
and measured logs of a multi-mineral
well. Moduli and densities (table above)
are computed through well-log
inversion.
The image below shows the effective
media relations used.
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• SeisRP

• SeisMod

• Forward models well-logs (Vp, Vs and density)
for a given set of effective media models,
volume fractions and moduli densities of
constituents

• Estimates moduli and densities of rock
constituents through non-linear inversion of
rock properties’ logs

• Computes rock properties for perturbations
of the in-situ reservoir properties

• Based on effective media theory. Minimum
heuristic or empirical relationships are used

• SeisChar

• Utilities

Cross-plots show relative acoustic 
impedance (rel(AI)) versus relative 
gradient impedance (rel(GI)).

Porosity is modified: 
- Percent of in-situ (upper left) 

From 90% to 110% 
- Constant porosities (upper 

right) from mean minus one 
standard deviation to mean 
plus one standard deviation.

Perturbations are made in pay 
points  (magenta points at left) 

f f



SeisMod: Well-log Modeling

Sand percent is modified in pay-flag points. From mean minus one standard deviation to mean plus one standard 
deviation. The 3D cross-plot (lower left) shows different rock properties for shallow and deep reservoirsVsnd



SeisMod: Well-log Modeling

Sand percent is modified in pay-flag points and rel(Ip), rel(GI) modeled at seismic resolution for different sand 
volumes. The pay points are few and sparse, which results in poor lithology discrimination in cross-plots 
(compare with previous slide). Upper and lower reservoirs appear separated in the 3D cross-plot.
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• SeisRP

• SeisMod

• SeisChar

• Sensitivity bar-graph. Under development.
Evaluates the weight that selected attributes
have in the estimation of a given reservoir
property. Results are presented in bar-graph

• Reservoir Properties. Estimate reservoir
properties through combinations of rock
properties and derived properties. Compute
the parameters to estimate reservoir
properties from seismic

• Probability Analysis. Under development

• Utilities

Analysis at seismic resolution (binary petrophysical evaluation)

Relative lr (track 1) and relative mr (track 2) are combined to estimate
porosity (brown curve in track three).

The linear combination of relative rock properties is equivalent to a
coordinate rotation (150o) of attributes



SeisChar: Reservoir Properties

Reservoir properties from seismic

The upper images show the reservoir properties

(porosity and lithology) estimated from seismic

data. The log trace along the well is the reservoir

property that was computed from well-log data at

seismic resolution (previous slide).

The lower left image is the initial stack and the

lower right is the reservoir quality computed from

the porosity and lithology cubes



Reservoir properties in a multi-mineral well. Well-log

resolution

The images show the estimation of porosity and Sand

volume from combinations of rel(lr), rel(mr) and the low

frequency trend of Vp (trend(Vp)).

Estimation of reservoir properties required, in this well, a

low frequency trend; hence the use of trend(Vp).

Migration velocities can provide the low frequency trend

when estimating reservoir properties from seismic data.

The brown line in the fourth track is the estimated

reservoir property. The blue line in the same track is the

reservoir property log

The next slide shows the equivalent estimations at

seismic resolution.

SeisChar: Reservoir Properties



Reservoir properties in a multi-mineral well. Seismic

resolution

The images show the estimation of porosity and Sand

volume from combinations of rel(lr), rel(mr) and the low

frequency trend of Vp (trend(Vp)).

Estimation of reservoir properties required, in this well, a

low frequency trend; hence the use of trend(Vp).

Migration velocities can provide the low frequency trend

when estimating reservoir properties from seismic data.

The brown line in the fourth track is the estimated

reservoir property. The blue line in the same track is the

reservoir property log

The previous slide shows the equivalent estimations at

well-log resolution.

SeisChar: Reservoir Properties



• SeisRP

• SeisMod

• SeisChar

• Utilities
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SeisRP SeisMod SeisChar



SeisTool: Utilities

• Petrophysics – Under development

• Statistics

• 1D or 2D normal and cumulative histograms

• Analysis can be done in depth or two-way time 
and at well-log or seismic resolutions

• Histogram scaling can be sample-count, pdf or 
probability

• Measured or analytic (normal distribution) 
analysis

• Can elect to evaluate pay points, non-pay 
points or all data in the analysis window

• Can do analysis of rock properties for different 
reservoir conditions

• For the 1D case, more than one property can 
be plotted in the same graph

• Data Output

1.- Measured Vp. Histogram and cumulative plots (PDF)
2.- Measured Vp. Analytic histogram. Normal distribution and 
cumulative plot
3.- 2D (Vp-Vs) analytic histogram. PDF and cumulative.
4.- 3D plot (isometric) of figure 3.

1 2

3 4



SeisTool: Utilities

• Petrophysics – Under development

• Statistics

• 1D or 2D normal and cumulative histograms

• Analysis can be done in depth or two-way 
time and at well-log or seismic resolutions

• Histogram scaling can be sample-count, pdf or 
probability

• Measured or analytic (normal distribution) 
analysis

• Can elect to evaluate pay points, non-pay 
points or all data in the analysis window

• Can do analysis of rock properties for different 
reservoir conditions

• For the 1D case, more than one property can 
be plotted in the same graph

• Data Output

1.- Relative Vp. Histogram (pdf). Input data in depth, well-log resolution
2.- Relative Vp. Histogram (pdf). Input data in depth, seismic resolution
3.- Figures 1 and 2 in the same graph
4.- Relative Vp. Histogram (pdf). Input data in time. Well-log and seismic 
resolutions. The time range in this plot does not correspond to the depth range 
of figures 1, 2 and 3.

1 2

3 4

Resolution

Seismic
Well-log

Resolution

Seismic
Well-log



SeisTool: Utilities

• Petrophysics – Under development

• Statistics

• 1D or 2D normal and cumulative histograms

• Analysis can be done in depth or two-way time 
and at well-log or seismic resolutions

• Histogram scaling can be sample-count, pdf or 
probability

• Measured or analytic (normal distribution) 
analysis

• Can elect to evaluate pay points, non-pay 
points or all data in the analysis window

• Can do analysis of rock properties for 
different reservoir conditions

• For the 1D case, more than one property can 
be plotted in the same graph

• Data Output

1.- mr analytic histograms (point count). All data, non-pay and pay
2.- mr analytic histograms (point count). Histograms for non-pay and pay points with f = 85%, 
100% and 115% of in-situ
3.- mr analytic histograms (point count). Histograms for non-pay and pay points with Vsnd = 
85% 100% and 115% of in-situ
4.- Density reflectivity histogram (point count). Histograms for non-pay and pay points with Sw = 
0, 0.5 and 1

1

2

3 4

All

Non-pay
Pay

Non-pay

f

Vsnd

Non-pay Non-pay


